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methods are indispensable. Even where we may fairly suppose that the
fundamental principles are well established, careful and often troublesome
work is necessary to determine with accuracy the constants which enter
into the expression of natural laws. In many cases the accuracy desir-
able, even from a practical point of view, is hard to attain. In many
others, where the interest is mainly theoretical, we cannot afford to
neglect the confirmations which our views may derive from the com-
parison of measurements made in different fields and in face of different
experimental difficulties. Examples of the inter-dependence of measure-
ments apparently distinct will occur to every physicist. I may mention
the absolute determinations of electrical resistance, and of the amounts
of heat developed from electrical and mechanical work, any two of which
involve also the third, and the relation of the velocity of sound to the
mechanical and thermal properties of air.
Where a measurement is isolated, and not likely to lead to the solution
of any open question, it is doubtless possible to spend upon it time and
attention that might with advantage be otherwise bestowed. In such a
case we may properly be satisfied for a time with work of a less severe
and accurate character, knowing that with the progress of knowledge the
way is sure to be smoothed both by a better appreciation of the difficulties
involved and by the invention of improved experimental appliances. I
hope I shall not be misunderstood as underrating the importance of great
accuracy in its proper place if I express the opinion that the desire for
it has sometimes had a prejudicial effect. In cases where a rough result
would have sufficed for all immediate purposes, no measurement at all has
been attempted, because the circumstances -rendered it unlikely that a high
standard of precision could be attained. Whether our aim be more or less
ambitious, it is important to recognise the limitations to which our methods
are necessarily subject, and as far as possible to estimate the extent to
which our results are uncertain. The comparison of estimates of uncer-
tainty made before and after the execution of a set of measurements may
sometimes be humiliating, but it is always instructive.
Even when our results show no greater discrepancies than we were
originally prepared for, it is well to err on the side of modesty in esti-
mating their trustworthiness. The history of science teaches only too
plainly the lesson that no single method is absolutely to be relied upon,
that sources of error lurk where they are least expected, and that they
may escape the notice of the most experienced and conscientious worker.
It is only by the concurrence of evidence of various kinds and from
various sources that practical certainty may at last be attained, and com-
plete confidence justified. Perhaps I may be allowed to illustrate my
meaning by reference to a subject which has engaged a good deal of my